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A good example of time relationships of gene action has
been described by Sturkie (1941) in the case of a recessive
baldness in fowls. Here a defect in the epidermis (outer skin
layers) allows it to separate from the dermis (lower skin layers),
and fluid to form between, over the eye and brain regions of
the chick during the eighth to eleventh days of incubation.
This interferes with the development of the feather papillae,
so that by about the fifteenth day of incubation, when the
fluid is absorbed, bald areas are formed over these regions.
In this case, a definite effect is produced by the gene coming
into operation at a particular period of embryonic development.
On the other hand, there are series of conditions, also in fowls,
where differential effects are brought about by reason of
differences in growth activity when the gene operates. Thus,
while the general proportions of different parts of the body
are remarkably constant in any species or race, abnormal
forms, such as some kinds of dwarfs, are well known in which
the usual proportions are considerably changed. In the
Creeper fowl a lethal gene effect leads to a shortening of the
long bones of the limb in heterozygotes ; if any homozygous
individuals do survive beyond the period during which the
gene is lethal, they have the head affected as well as the extremi-
ties. The first effects of the gene are in a general slowing
down of the development of the embryo, to give a smaller size.
After that, the several long bones are affected in different
degrees according to the times at which they are laid down in
development; the later the bone is formed, the more it is
affected and shortened. The toes are not affected in hetero-
zygotes but the long bones are shortened ; in the homozygotes
the head is deformed and only rudiments of the extremities are
found. A gene with similar action is also found in the Dark
Cornish breed of fowl, but in this case there is no preliminary
reduction in size of the whole embryo; this indicates that the
gene present in the Cornish has a smaller total quantitative
effect than that in the Creeper (Landauer, 1939). However,
the lethal embryos in both breeds are alike in that the heart
and spleen are enlarged, and later studies have led to the
conclusion that the initial effect of the Creeper gene is exerted
on the circulation mechanism to the end that the oxygen
supply to the different parts of the body is reduced ; this in